Introduction  by Tannen, Richard L.
Maintenance of potassium horn eostasis presents a
unique and complex problem in electrolyte regu-
lation. Potassium, which accounts for the majority of
intracellular cation, influences a variety of cellular
metabolic processes, suggesting the necessity for pre-
cise. regulation of its intracellular concentration. In
addition, neuromuscular function is critically depen-
dent on the relationship between extracellular and
intracellular potassium concentration requiring a
steep gradient across the cell membrane. Thus, extra-
cellular fluid not only must serve as the vehicle for
transporting potassium between the gastrointestinal
tract, cells, and kidney, but at the same time, its
potassium concentration must be maintained at low
levels and within relatively narrow limits. Finally,
potassium is ingested in both sizeable and variable
quantities in the normal diet and virtually completely
absorbed, thereby requiring wide fluctuations in its
rate of excretion by the kidney in order for homeo-
stasis to be sustained.
The magnitude of this regulatory problem is
highlighted by a consideration of its quantitative
dimensions. In a man weighing 70 kg, intracellular
potassium content approximates 3,500 mEq (146
mEq/liter of cell water), extracellular potassium con-
tent ranges from 50 to 70 mEq (3.8 to 5 mEq/liter),
and normal potassium homeostasis can be main-
tained with dietary intakes varying from 10 to 700
rnEq/day. Furthermore, when subjected to massive
tissue damage, an acute, and potentially lethal, en-
dogenously originating potassium surfeit must be ef-
fectively confronted.
It seems likely that mechanisms for insuring potas-
sium homeostasis must exist at both the cellular and
renal levels. The response to acute aberrations in
potassium metabolism appears to be largely cellular
and hormonally mediated, while adjustments to more
chronic modifications in potassium seem to involve
both cellular and renal adaptations. The purposes of
this symposium are to summarize some of the recent
advances and concepts in the cellular and renal regu-
lation of potassium, to consider the potential rele-
vance of this knowledge to certain clinical situations,
and to highlight some of the important unanswered
questions.
It begins with a consideration of the basic phys-
iology of transepithelial transport by Dr. A. D. C.
Macknight, in which he discusses the cellular regu-
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lation and the factors determining transepithelial
transport of potassium. In addition, he systematically
reviews the current knowledge regarding transepithe-
hal transport in a variety of mammalian epithehia as
well, as in certain amphibian and insect membranes
which have provided important insight into the con-
cepts of transmembrane ion movement.
Next, Dr. F. Wright considers the physiology of
renal potassium-handling. In addition to reviewing
potassium transport at each defined nephron site, he
has included an integration of anatomy, embryology,
biochemistry, and physiology in considering the com-
plexities of potassium transport by the distal portions
of the nephron.
The intriguing relationship between cellular hydro-
gen and potassium is considered next by Drs. S.
Adler and D. S. Fraley. The limitations of the
determination of intracellular pI-I, the relation-
ship between transcellular potassium and hydrogen
gradients, and whether intracellular acidosis is an
accompaniment of potassium depletion are addressed
in their contribution.
The acute, largely cellular-mediated defense of po-
tassium appears to be intimately related to glucoregu-
latory hormones. In the fourth article, Dr. J. Knochel
discusses the role of insulin, as well as glucagon and
catecholamines, in potassium regulation and reviews
the impact of disordered potassium homeostasis on
glucose metabolism.
The potential renal control system involving potas-
sium and renal ammonia production is the topic of
my contribution. In addition to the physiologic impli-
cations of the potassium-ammonia axis, the impact of
potassium on the biochemistry of renal ammonia
production is considered. Since the important homeo-
static relationship between potassium, renin, and
aldosterone was considered in an earlier symposium
of this journal (Kidney In! 6:281—290, 1974), it is not
reviewed in detail in this symposium, but it is briefly
touched upon in this section.
The preceding observations on renal, cellular, and
hormonal regulatory processes involved in potassium
homeostasis are integrated by Drs. P. Silva, R. S.
Brown, and F. H. Epstein in discussing the phenome-
non of adaptation to a potassium surfeit. They ad-
dress the renal, cellular, and gastrointestinal events
that accompany a prolonged high intake of potas-
sium and consider the importance of a variety of
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potential control mechanisms, including the response
of renal Na-K-ATPase.
For both experimental and clinical purposes, a crit-
ical measurement is the actual content of potassium
within the cellular compartment. The multiple tech-
niques employed to assess the status of body potas-
sium stores attest to the difficulties in coming to grips
with this problem. The different approaches currently
employed and their applicability to varying situations
are considered by Dr. J. Patrick.
The last two papers address clinically important
topics in potassium homeostasis. First, Dr. C. van
Ypersele reviews renal and cellular potassium control
in chronic renal failure. He discusses the role of po-
tassium adaptation, addresses the status of potassium
balance, considers the possibility of a defect in cellu-
lar potassium transport, and reviews the factors
which may interfere with potassium regulation in
patients with chronic renal failure.
Drs. J. P. Kassirir and J. T. Harrington conclude
this symposium with consideration of the con-
troversial and important question of potassium
homeostasis during diuretic therapy. They review the
mechanisms by which diuretics influence potassium
homeostasis, the effect of long-term diuretic therapy
on potassium balance, and the efficacy as well as the
risks of replacement therapy. Based on their assess-
ment of these data, they conclude with recommenda-
tions for the clinical management of this problem.
Lastly, as Guest Editor, it is my pleasure to thank
each of the participants for their provocative contri-
hutions, which made my task both easy and stimu-
lating.
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